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CLAIMS 

Composition useful in gene therapy 
comprising stabilized particles of cationic / 
transfection agent ( s ) /nucleic acid complexes^, 
characterized in that it incorporates, in Addition, at 
least one nonionic surface-active agent An a sufficient 
quantity to stabilize the size of the /Said particles at 
a size of less than or equal to 160 Am. 

2. Composition according to claim 1, 
characterized in that the cation/c transfection agent 

the nucleic acid are preserit therein in a charge 
atio of between 1 and 6 . / 

3. Composition According to claim 1 or 2, 
characterized in that the/cationic transfection agent 
and the nucleic acid ar^ present therein in a charge 
ratio of less than 4./ 

4. Composition according to one of the 
preceding claims, ^characterized in that the surface- 
active agent comprises at least one hydrophobic segment 
and at least o^e hydrophilic segment. 

5. / Composition according to claim 4, 
characterized in that the hydrophobic segment is chosen 
from aliphatic chains, polyoxyalkylenes , alkylidene 
polyesters, polyethylene glycols with a ^benzyl 
polyetner head, and cholesterol. 

/ 6. Composition according to claim 4 or 5, 

characterized in that the hydrophilic segment is chosen 
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from polyoxyalkylenes, polyvinyl alcohols/ 
polyvinylpyrrolidones, or saccharides. / 

7. Composition according trf one of the 
preceding claims, characterized in tMt the surface- 
active agent is a polyoxyalkylene of general formula: 

HO ( CH 2 CH 2 0 ) a ( CH ( CH 3 ) CH 2 0 )/( CH 2 CH 2 0 ) C H 
with a, b and c representing, independently of each 
other, integers which may vary Between 20 and 100. 

8. Composition according to one of the 
preceding claims, characterized in that it contains, as 
surface-active agent, a compound of general formula 

:H 2 CH 2 0) a (CH(CH 3 )CH 2 0) b (CL/ 2 CH 2 0) c H, with a equal to 75, 
3 0 and c to 75. / 

9 . Composition according to one of the 
eding claims, characterized in that it contains, as 
ace-active agent J a compound of the family of 

lyethylene glycol/with a dendritic benzyl polyether 

10. Composition according to one of the 
preceding claims, characterized in that it contains, as 
surf ace-actiW agent, a compound of the polyoxyethylene 
alcohol f ami/y . 

1/1 . Composition according to one of the 
preceding/claims, characterized in that it contains, as 
surface-active agent, polyoxyethylene ndnylphenyl 
ether ./ 

/ 12. Composition according to one of the 

preceding claims, characterized in that the surface- 
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active agent is present therein at a concentration of 
between 0.01% and 10% weight /volume of the s^id 
composition . 

13 . Composition according to one of the 
5 preceding claims, characterized in that ^he surface- 

active agent is present therein at a concentration of 
between 0.02% and 5% weight /volume of/the said 
composition . 

14. Composition according to one of the 
10 preceding claims, characterized yti that the cationic 

^transf ection agent is a lipof ecj/ant . 

15. Composition according to claim 14, 
'characterized in that the li^ofectant is an amphiphilic 
molecule comprising at least one lipophilic region 
combined or otherwise witii a hydrophilic region. 

16. Composition according to claim 14, 
characterized in that At is a lipid mixture capable of 
forming cationic liposomes. 

17. Composition according to claim 14 or 15, 
20 characterized in /that it is a cationic lipid. 

18. Composition according to claim 14 or 15, 
characterized/in that it is a lipof ectant comprising at 
least one p^yamine region of general formula: 

H 2 N-(-(CH) m -NH-) n -H 
25 in which/m is an integer greater than oi: equal to 2 and 
n is arf integer greater than or equal to 1, it being 
possible for m to vary between the different groups of 
carbon between 2 amines, this polyamine region being 
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covalently combined with a lipophilic region of t^e 
saturated or unsaturated hydrocarbon chain of / 
cholesterol type, or a natural or synthetic lit/id 
capable of forming lamellar or hexagonal phases. 

19. Composition according to cla/m 18, 
characterized in that the polyamine regioi/ is 
represented by spermine or one of its analogues which 
has conserved its nucleic acid-bindincj/properties 

20. Composition according/ to claim 14 or 15, 
characterized in that it involves jl lipofectant of 
general formula: 

H2N-(-<pi)m-^H-)n-H 
R 

in which R denoting the lipophilic region is 
represented by the general formula: 



in which X and &' represent, independently of each 
other, an oxygen atom, a methylene group -(CH 2 ) q - with q 
equal to 0 , A , 2 or 3 , or an amino group -NH- or -NR'-, 
with R' representing a C x to C 4 alkyl group, Y and Y' 
represent, independently of each other, y a methylene 
group, /a carbonyl group or a group C=S, R 3 , R 4 and R 5 
represent, independently of each other, a hydrogen atom 
or a substituted or unsubstituted C x to C 4 alkyl 
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radical, with p capable of varying ^eitween 0 and 5, R 6 
represents a cholesterol derivative or an alkylamino 
group -NR 1 R 2 with R x and R 2 representing, independently 
of each other, a saturated/or unsaturated, linear or 
branched C 12 to C 22 alipl>atic radical. 

21. Composition according to claim 14 Tor 15, 
characterized in that it involves a lipofectaiyc of 
general formula: 



in which R 1# R 2 and R 3 
other, a hydrogen ato: 
being capable of varyfl 
independently betwee 
and R and R' represent i 
a hydrogen atom /Or a 




rent, independently of each 
group ~(CH 2 ) q -NRR' with q 
jn 1 , 2 , 3 , 4 , 5 and 6 , 
:erent groups R 1# R 2 and R 3 
'independently of each other, 
- (CH 2 ) q .-NH 2 , q' being capable 



of varying between 1, 2, 3, 4, 5 and 6, independently 
between the /different groups R and R' , m, n and p 
represent/ independently of each other, an integer 
capable /of varying between 0 and 6 with, when n is 
greater than 1, m being capable of taking different 
valtyfes and R 3 different meanings within ^he preceding 
general formula and R 4 represents a group of general 
formula : 
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in which R 6 and R 7 represent, independently of each 
other, a hydrogen atom or a saturated or unsaturated C 10 
to C 22 aliphatic radical with at/ least one of the two 
groups different from hydroge*!, u is an integer chosen 



between 0 and 10 with, 
than 1, R 5 , X, Y and 
meanings within th 
represents an oxyg 
which is monoalkyl 
carbonyl group or 
hydrogen atom or/a\ 



len/u 



^be: 



/rent 



jenu 



me 




is an integer greater 
g capable of having different 
units [X- (CHR 5 ) r -Y] , X 
ur atom, or an amine group 
erwise, Y represents a 
(thyjkfene group, R 5 represents a 
1 amino acid side chain, 
substituted if /appropriate , and r represents an integer 
varying between 1 and 10 with, when r is equal to 1, R 5 
representing a substituted or unsubs tituted natural 
amino aci/ side chain, and when r is greater than 1, R 5 
representing a hydrogen atom. 

22. Composition according >o either of 
claims 14 and 15, characterized >n that it involves a 
cationic lipid carrying on^dr more guanidinium and/or 

dinium groups 

23. Composition according tb one of claims 1 
to 13, characterized in that the cationic transfection 
agent is a c^xionic polymer. 
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characterized in that the said cationic polymer is j 
compound of general formula (I) : 



L R J 



'a) 



in which R may be a hydrogen atqjjr or a group of 
formula : 



r iCH 2 . n . N l 

q 




n being an inceger between 2 and 10, p and q being 
integers, yit being understood that the sum p+q is such 
that t^e average molecular weight of the polymer is 
between 10 0 and 10 7 Da. 

25. Composition according Jfer6 claim 23 or 24, 
characterized in that it involvep/the polyethylene 
ine of average molecular weight 50,000 Da (PEI50K) , 
he polyethylene imine jxt. average molecular weight 
22,000 Da (PEI22K) £fr the polyethylene imine of average 
molecular weigl^jr 800 , 000 Da (PEI800K) . 



26. Composition 
to 14, characterized in t 
agent is preferably chos 
dioctadecylamidoglycyl 
palmi toy lphospha t idy 




one of claims 1 
ionic trans feet ion 
ipof ectamine , 
(DOGS) , 

5 -carboxyspermylamide 



(DPPES) , 2 , 5 -bis ( 3^-aminopropylamino) pentyl 



(dioctadecylcarbamoylmethoxy ) acetate or 
1, 3 -bis (3 -aminopropylamino) -^-propyl 
(dioctadecylcarbamoylpr(e):l>dxy) acetate , 

{H 2 N(CH 2 ) 3 } 2 N(CH 2 ) 4 N{ (CJ^fi^} (CH 2 ) 3 NHCH 2 COGlyN [ (CH 2 ) 17 CH 3 ] 2 , 

H 2 N ( CH 2 ) 3 NH ( CH 2 ) 4 NH ( <^Jj£faCH 2 COGlyN [ ( CH 2 ) 17 CH 3 ] 2 , and 

i 

H 2 N ( CH 2 ) 3 NH ( CH 2 ) 4 N?f ( CH 2 ) 3 NHCH 2 COArgN [ ( CH 2 ) 17 CH 3 ] 2 . 

27. / Composition according to one^ of the 
preceding claims, characterized in that jz4ie nucleic 
acid is a deoxyribonucleic acid. 
10 28. Composition according/ to one of the 

preceding claims, characterized iry that the nucleic 
acid is a ribonucleic acid. 

29. Composition according to claim 27 or 28, 
taracterized in that the nu/leic acid is chemically 

Modified. 

30. Composition according to one of claims 1 
to 26, characterized iizf that the nucleic acid is an 
antisense nucleic acia. 

31. Composition according to one of the 
preceding claims / characterized in that the nucleic 
acid comprises y4 therapeutic gene. 

327 Composition according to one of the 
preceding claims, characterized in that it comprises, 
in addition, an adjuvant of the type comprising 
25 dioleoy^phosphatidylethanolamine (DOPE} , 

oleoyl/palmitoylphosphatidylethanolamine (POPE) , 
di-s£earoyl , -palmitoyl , -myristoyl . phosphatidyl - 
etManolamines as well as their derivatives which are 
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N-methylated 1 to 3 times, phosphatidylglycerols 
diacylglycerols , glycosyldiacylglycerols , cerej&rosides 
(such as in particular galactocerebrosides ) , 
sphingolipids (such as in particular sphingomyelins) or 
5 alternatively asialogangliosides 

3 3 . Composition according tc/ one of the 
preceding claims, characterized in th*at it combines, in 
addition, a targeting element with /the cationic 
transf ection agent . 
10 34. Composition according to claim 33, 

^cterized in that this targeting element is chosen 
froiA antibodies directed against molecules of the 

.lular surface, membranes receptor ligands such as 
[nsulin, transferrin, f^/lic acid or any other growth 
factor, cytokines or Vitamins, lectins, modified or 
otherwise, proteins ywith an RGD unit, peptides 
containing a tand^h array of RGD units, cyclic or 
otherwise, polyl/sine peptides as well as natural or 
synthetic liganfci peptides. 

3^y/ Process for the preparation of a 
composition/ comprising particles of cationic 
transf ectiron agent (s) /nucleic acid complexes, 
characterized in that the transfecting agent and the 
nucleiyC acid are brought into contact in the presence 
25 of a /sufficient quantity of a nonionic Surface-active 
agept to stabilize the particles of nucleic complexes 
tl/us formed at a size of less than about 160 nm. 

36. Process according to claim 35, 
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characterized in that one of the components chosen from 
the nucleic acid or the lipofectant J^k mixed beforehand 
with the nonionic surface-active/agent before being 
ught into contact with th^second component. 

37. Process acxfording to claim 35 or 36, 
characterized in that/the surface-active agent is 
defined therein according to claims 4 to 13 . 




